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Title of ProJecti Study on Hicrobial Physiology} Properties and 
Characterisation of Bacterial Vrmss 

GbjactlTefli 1, Purification and crystallisation of bacterial urease 
from a highly ureolytie organisa and the establishment 
of the rsle of this system in the vital eoonosy of the 
cell. 

2.   Physiod-che^.eal characterisation of the ensyae. 

3*   Bf»r«EEtic? nlnwlso-chesiical and inaanologieal ooiqparisons 
of the bacterial urn^m with the urease of the jack bean. 

Abstract of results» 
«*• asMBesflsaES 

A. Since start of project 

1. A nediun which has proved excellent for Bacillus psstsurii 
(U.S.DJL. Bo. 673) for both total yield of orgsnlsas and 
activity is eospoeed of nutrient broth, 0,$% yeast extract 
and z% urea. This) sodium gives total crop yields of 
thres t@ four times that of nutrient broth and 
seat Infusion broth mixtures. Since growth on nutrient 
broth plus 2% urea is Miaiasi the yeast extract evidently 
furnishes essential metebolitee. Hanoaetric G0« 
deteraJTiataiTna of sreeiytic activity indicate tRat 
the production of urease is constant ms long as the 
organisms are grown in the presence of urea and is 
apparently independent of other factors. Cells grew 
in the absence of urea or in a saediim containing 
amnonium salts at high pB values have proven unsat- 
isfactory because of poor crop yields and lev essy- 
amtio activity. 
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2» Of sixteen urea dariTrotivea tasted only mm 
aitsftte ( which hrdrolyses t© area) was attacked 
Uy resting aslls of Siicillug pssteigrii9   Ifia 
op£Ls*l pi for swMSi SSDI IfTpTSJ 6.2* 
la the ease of the cell extract th* ogrtdsn pB 
Is 6«U to 6.6e 

3, Bj- asaas of asv fractioaation proeedures involving the 
use of pcotsains for tee removal of nucleic adds 
sad adsorption sad elation of the urease oa ©fcleiua 
paaaphscts gsl followed by fraetiasstioa with acststss 
sad saaoslUB suifete tfesureclytie activity has been 
increased to 180,000 Suaaer UfuVts/grea of bacterial 
protein (this activity is rtpAfieiatSy higher thsa the 
setivitgr of crystalline jack bssa srsase),- This is 
sa increase la specific activity of $0 to 60 tines 
that of the ends starting Material, However, atteapts 
to crystallise the ensyae from acetone or asnoniua 
oolfsts hsts bssa tasucceasful,   las finding that the 
frozen oall extr&et will keep for long periods of tins 
without less in activity should facilitate working 
with larger batches and asks further fractionating 
possible* 

* 
1». for purpoeesof ooaperison Jack besn urease has been 

prepared in the cryst iLlins state and jack bean urease 
antlserua has bssa prepared in rabbits*   If the 
bacterial urease em li* pvrlfied to a point of where 
it is hoaogsneous prott&n then anti-enayme aetivifcies 
will be essperede 

5* She fact that ores serves as an aamonium sovir-.a for 
growth better then sxn&nluu salts indicates that urea 
serves a function in the cell economy above and beyond 
that of ft nitrogen soiree.. Since growth in a 2% urea nedit 
results In extensive liberation of gaseous aa&aonia and 
a final pH of the growth medium of oa 9.2 it was thought 
that urea served threo purposes s first, a constant and 
renewed supply of onmonium f w cell growth] second, the 
regulation of the pH of the w\1iumj and third, the 
furnishing of carbon dioxide.   However, esperisaents 
designed to test this preadse by supplying the organisms 
with equivalent mounts of HH^ an* 002 resulted In no 
growth*   Controls wsiag a s*di\s* &»nt«&ning 2% urease 
gave the usual heavy growth.   Argla'ae will not replace 
urea or annonium salts. 



-3 - 

6* Warburg stndies using whole cells have tusen carried otsi to 
determine the ©nargy source of Bacillus pasteurii. Bo oxygen 
uptake has been obtained with eight of the sugarsT with 
acids of the triearbosyllc acid cycle, or with fat tar acids • 
Certain anino acids are oxidised at pH values from o to 9, 
serins, glutamic and alanine being oxidised at the aost rapir 
rales. These stadias Indicate that aadno acids serve as the 
•sin energy supplying compounds* The cell extracts contain 
an active separtic- «£-ketogltttaric transaninase* This raises 
the question as to why<-keio acids are not oxidised. Further 
work is in progress along these lines. 

B. During current report period 

These periods coincide <, 

Plans for the future 

A. Xsvediate 

1. Sines reasonable success has been obtained on the purification 
of urease, but crystallisation attaspts have failed, electro- 
phorstlo analysis of the purest fractions will be done* This 
will indicate whether further purification is necessary before crys- 
tallisation or whether new methods for crystallising bacterial 
urease aae* be developed. Whatever the results of electrophoresis ire, 
further attempts will be sade toward the goal of purification and 
crystallisation of the ensyae. 

2. Standard ksnetic studies will be carried out on the purified 
ensyne. Studies on the composition of urease are also 
planned. These will consider the nusiber of sulfhydryl groups, 
action of inhibitors, and various physlce-chenieal tests all In 
comparison with plant urease. 

i 

3. Further studies are intended to deteradne the function of urea 
In the «COSK>^ of the cells Metabolisn. A further Insight 
say be gained by Marburg studies on various keto acids plus 
aasaonia or urea since asdno acids are oxidised. 

B. Future - long range 

1. Cell extracts will be used to study the mine acid metabolism 
of the organism. The activities of transasinaae and s'eesr- 
boxylass using various aalno acids will be -ietsrsinsd , and also 
tixe utilisation of «C-keto acids will be ascertained. These data 

should give sone Insight as to the physiology of the organism* 
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2.   flMW^lo asKtysis of %tm teacrwsriw ia rslstteassfclf to 
wpeolytio K?t4Ti*r fees best i^edsd bootuM of the difficulty 
i» ot)Hr1n1ng •ocarete plat* cowt*.   As suitabls a»tbods art 
farad for tt&s *n?* of ftody tha fnttio amlysio will b© 

Baportc and Poblloftttoe* (Daring carat report period) 

It is etgobgl? folt ttet in » etadjr of this type 
essay s SSMisIS phsse of tfcs tewMgpMai is ssrt^r of smhIic*ii«o, 

gg Isllio        ^^^^ 

A.D. Larson 

Nfr-, 
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